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(54) BEAM TILT ANTENNA 
(57)Abstract 

PURPOSE: To fonxx two beams separatively radiating 
on a horizontal plane and to independently set up tilt 
angles in a vertical face by the two beams. 
CONSTITUTION: Two adjacent an^ys of the 1st and 
2nd array antennas 2.1, 2.2 having almost the same 
constitution are an-anged, N hybrid circuits 4 including 
the 1st and 2nd antenna side temiinals and the 1st 
and 2nd device side temninals are connected to ttie 
arrays and the two antenna side terminals of the 
circuit 4 are provided witii branch/coupling 
characteristics for outputting signals whose phases 
are mutually different by 90*' correspondingly to a 
signal outputted from one of the device side 
terminals. This beam tilt antenna is also provided with 

the 1st and 2nd phase shifters 5.1, 5.2 and the 1st and 2nd power distributors 6.1, 6.2 
each of which has N terminals on the antenna side and one terminal on the device side. 
The beam tilt angles of beams A, B depend respectively on the values of Oie phase 
shifters 5.1,5.2. 
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♦NOTICES* 

Japan Patent 0£fica is not responsible for any 
damages caused by the use of this translation. 

1 .His docmneiit has been translated by computer. So the translation may not reflect the original 
precisely. 

2.*'*' shows the word which can not be translated 
3.1n the drawings, any words ate not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] II has thfe fiya aad Ihb second ptmr distrlbUtibtl Unit Whi6h art characlferii!^ by providing 

the following. Two antenna elements which adjom the horizontal direction of said first and the second 
array antenna are alike, respectively, and the first [ of the hybrid circuit of said N individual ] and 
second antenna side edge children are connected, respectively. The first equipment side edge child of 
the hybrid circuit of the N individual is connected to said first power distribution unit through said first 
phase shifter, respectively. The beam tilt antenna characterized by connecting the second equqmient 
side edge child of the hybrid circuit of the N individual to said second power distribution unit through 
said second phase shifter, respectively The first array antenna with which the antenna element of N 
individual (N is even number) was arranged in the direction of a vertical It is arranged like, this first 
array antenna — ahnost ~ the second anay antenna of the same configuration - 2 train next door **♦♦ 
— Have two or more hybrid circuits of N individual, and this hybrid circuit contains the first and 
second antenna side edge children and firsts, and second equipment side edge children, respectively. 
And it has the branching joint property which serves as a signal with which phase shifts differ 90 
degrees mutually to the two antenna side edge child about one signal of the equipnoent side edge child, 
and is the first phase shifter of N individual The second phase shifter of N individual It has the 
terminal of N individual in an antenna side, respectively, and is one terminal to an equipment side. 
[Claim 2] Said antenna element is a beam tilt antenna containmg two or more radiating elements 
according to claim 1, respectively. 

[Claim 3] It has the first and the second power distribution unit which are characterized by providing 
the foUowmg. Two aixtenna elements which adjoin the horizontal direction of said first and the second 
array antenna arc alike, respectively, and the first [ of the hybrid circuit of said N individual ] and 
second antenna side edge children are connected, respectively. While the first equipment side edge 
child is mutually combined about every two concerning the antenna element which adjoins among the ' 
hybrid circuits of the N individual, it connects with said first power distribution unit through said first 
phase shifter. The beamtih antenna characterized by connecting with said second power distribution 
unit through said second phase shifter whOe the second equipment side edge child was mutually 
combined about every two pieces which adjoin among the hybrid circuits of the N individual The first 
array antenna with which the antenna element of N mdividual (N is even number) was arranged in the 
dkection of a vertical It is arranged like, this first array antenna - ahnost - the second array antenna 
of the same configuration - 2 train next door ♦♦♦♦ - Have two or more hybrid circuits of N 
individual, and this hybrid circuit contams the first and second antenna side edge children and firsts, 
and second equqiment side edge children, respectively. And it has the branching joint property which 
serves as a signal with which phase shifts differ 90 degrees mutually to the two antenna side edge child 
about one signal of the equipment side edge child, and is the first N/2 phase shifter. The second N/2 
phase shifter It has K/2 tenninal in an antenna side, respectively, and is one terminal to an equipment 
side. 

[Claim 4] The first and the second power distribution unit which are characterized by providing the 
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foUo^^nng, It has the third and fourth power distribution units which have two or more terminals in an 
antenna side, respectively, and have one terminal b an equipment side. Two antenna elements which 
adjoin the horizontal direction of said first and the second array antenna are alike, respectively, and the 
first [ of the hybrid circuit of said N individual ] arui second antenna side edge chhdreai are connected, 
respectively. About every two concerning the antennai element which adjoins among the hybrid circuits 
of the N individual The first equipment side edge child is connected to the antenna side edge child of 
said third power distribution tmit, respectively* The beam tih antenna characterized by ha>dng 
coimected the second equipment side edge child to the antenna side edge child of said fourth power 
distribution unit, respectively, and connecting each equipment side edge child of the third and fourth 
power distribution units to said first and second power distribution unit flirough the first and the 
second phase shifter, respectively The first array antenna with which the antenna element of N 
individual (N is the multiple of 4) was arranged in the direction of a vertical It is arranged like, this 
first anray antenna — almost — the second array antenna of the same configuration >- 2 train next door 
Have two or more hybrid circuits of N mdividual, and this hybrid circuit contains the first and 
second antenna side edge children and firsts, and second equipment side edge children, respectively. 
And it has the branching joint property which serves as a signal with which phase shifts differ 90 
degrees mutually to the two antenna side edge child about one signal of the equipment side edge child, 
and is the first phase shifter. The second phase shifter It has two or more terminals in an antenna side, 
respectively, and is one terminal to an equq>ment side. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] II has the JBfSl add thfe Sfe^tid t>6^tt fliStribution unit which are characterized by providmg 

the foDowing. Two antenna elements which adjoin the horizontal direction of said first and the second 
array antenna are alike, respectively, and the first [ of the hybrid circuit of said N individual ] and 
second antenna side edge children are connected, respectively. The first equipment side edge child of 
the hybrid circuit of the N individual is connected to said first power distrfcution unit through said first 
phase shifter, respectively. The beam tih antenna characterized by connecting the second equipment 
side edge child of the hybrid circuit of flie N individual to said second power distribution unit through 
said second phase shifter, respectively The first array antenna with which the antenna element of N 
individual (N is even number) was arranged in the direction of a vertical It is arranged like, this first 
array antenna - almost - the second array antenna of the same configuration - 2 train next door **** 
- Have two or more hybrid cncidts of N individual, and this hybrid circuit contains the first and 
second antrana side edge children and firsts, and second equipment side edge children, respectively. 
And it has the branching joint property which serves as a signal with which phase shifts diJBFer 90 
degrees mutually to the two antenna side edge child about one signal of the equipment side edge child, 
and is the first phase shifter of N indhdduaL The second phase shifter of N individual It has the 
terminal of N individual in an antenna side, respectively, and is one terminal to an equipment side. 
[Claim 2] Said antenna element is a beain tilt antenna containing two or more radiating elements 
according to claim 1, respectively, 

[Claim 3] It has the first and the second power distribution unit which are characterized by providmg 
the following. Two antenna elements v^ch adjoin the horifczontal direction of said first and the second 
array antenna are alike, respectively, and the first [ of the hybrid circuit of said N individual ] and 
second antenna side edge children are connected, respectively. While the first equipment side edge 
child is mutually combined about every two concerning the antenna element which adjoins among the 
hybrid circuits of the N individual, it connects with sdd first power distribution unit through said first 
phase shifter. The beam tilt anteima characterized by connecting with said second p>ower distribution 
unit through said second phase shifter while the second equipment side edge child was mutually 
combined about every two pieces which adjoin among the hybrid cfrcuits of the N individual The first 
arr^ antenna with which the antenna element of N individual (N is even number) was arranged in the 
direction of a vertical It is arranged like, this first array antenna - almost - the second array antenna 
of the same configuration - 2 train next door ♦**♦ - Have two or more hybrid circuits of N 
individual, hikI this hybrid circuit contains the first and second antenna side edge childrea and firsts, 
and second equipment side edge children, respectively. And it has the branching joint property which ' 
serves as a signal with which phase shifts differ 90 degrees mutually to the two antenna side edge child 
about one signal of the equipment side edge child, and is the first N/2 phase shifter. The second N/2 
phase shifter It has N/2 teniunal in an antenna side, respectively, and is one tenninal to an equipment 
side. / 

[Claim 4] The first and the second power distribution unit which are characterized by providing the 
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PRIOR ART 

Pescription of the Prior Art] In the antenna used for the base station of the land mobile 
laJiulelepIiUiie of a cell method, in order to aiiti at repeat use of a frequency between cei zones, me tut 
beam which made the radiation beam of an antenna bias caudad £hom a horizontal plane is used. It 
needs to be decided by the ground height and zone radius of an antenna, an include angle, i.e., a beam 
tilt angle, down [ this ], and it needs to change a beam tilt angle in the base station of height. For this 
reason, the antenna for base stadons has composition which can carry out adjustable [ of the beam tilt 
angle]. 

[0003] A concrete configuration is shown in drawings . In drawings , as for 1, the dipole antenna, 
the flat antenna, etc. are used by the antenna element. 3 — a feeder way and 5.3 — a phase shifter and 
6.3 - interblock - as for the power distribution xinit of business, and 7.3, an input terminal, and 9.5 
and 9.6 are block arrays, the array antenna with which the antenna element 1 of N individual has been 
here arranged in a vertical plane at one train — the block of M incUvidual - dividing — each blodc — 
respectively — Ml from - MM He is trying to conast of a component of an individual. Here, by 
changing the value of the phase shifter 5.3 connected to each block arrays 9.5 and 9.6, the exdtation 
phase shift on an antenna element 1 is changed, and a beam (firection can be set now as arbitration 
(Ebine, Nakajima "beam dull TEINGU angle control approach of multistage linear lei antenna" ]P,61- 
17241 1,A). 

[0004] On the other hand, the technique shown m drawing 6 is known. Drawing 6 is the top view of 
an orientation beam That is, if two antennas 12.1 and 12.2 arranged to juxtaposition in a horizontal 
plane are connected to the output tenninal of a hybrid circuit 4, two beams, A and B, can be 
respectively obtained by electric supply from an input temunal 7.4. and an input termkia] 7.5. If this 
technique is used, with two antennas 12. 1 and 12.2, two beams of width of face narrower than the 
horizontal beam width of one antenna can be fabricated, and can be turned in the different direction. 
[0005] Then, it is possible to make it the configuration replaced with the antennas 12.1 and 12.2 which 
show the array antenna shown m drawing S to drawing 6 , as shown in drawing 7 , and it becomes 
possible to generate two beams which leaned the beam caudad in the vertical plane by this. 
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TECHNICAL FIELD 



[Industrial Applicati on] This invention is used as an antenna for base stations of mobile 
pOffltnimicailOH. iavmion \^ inslallbd ih k Iferrestrial high locahon, and die orientation has l^ 
inclination towards surfece of the earth, and is related with the anteraia which can moreover chanee 
themchnation. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] Two beams which are separated and emitted in a horizontal plane according 
U) Oib iuveniton as explained above m ftnaed, caeh 6f thai bfetoa tan sfet tip a tlK angle in a vertical 
plane independentfy, thereby, it becomes possible to subdivide one eel in two or more sector zones, 
and to change a beam tilt angle according to an individual, a zone configuration can be formed with a 
sufiBcient precision, and a deploymmt of an electric wave can be performed When this invention is 
caiiied out to mobile communication, it is effective in circuit capacity being sharply e^qpandable. 
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TECHNICAL PROBLEM 

[ProbIem(s) to be Solved by the Invention] In order to g^erate two beams in such circuitry, it must 
bB die imme as the tUt angle Wlthfal thg VWtoAl plane of two antennas 12. 1 and 122 shown in dragong 
S shows with the main beams 8.4 and 8.5 of drawing? . therefore, A and B - there is a fault which 
cannot change independently the tilt angle within the verdcal plane of each beam 
[0007] This invention can solve such a problem, a beam tilt angle can be changed accordbg to an 
individual, a zone configuration is formed with a sufiQdent precision, and it aims at offering the beam 
tilt antenna to which the drcuit capadty in mobile communication is e)q)andable. 
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MEANS ^ ^ 

[Means for Solving the Problem] The first array antenna with which the antenna element of N 
imlivUudl O ' l is even mmjLei) was aiiciugcJ m Uie Jiiecllou bf a venlcal ihB flrsi of ihb laveflilofl, II is — 
arranged like, this first array antenna - almost - the second array antenna of the same configuration — 
2 train next door ♦♦** - Have two or more hybrid circuits of N individual, and this hybrid circuit 
contains the first and second antenna side edge children and firsts, and second equipment side edge 
children, respectively. It has the branching joint property which serves as a signal with which phase 
shifts differ 90 degrees mutually to the two antenna side edge child about one signal of the equipment 
side edge child And the first phase shifts of N individual. It has the second phase shifter of N 
individual, and the first and the second power distribution unit which have the terminal of N individual 
in an antenna side, respectively, and have one tenninal in an equipment side. Two antenna elements 
which adjoin the horizontal direction of said first and the second array antenna are alike, respectively, 
and the first [ of the hybrid circuit of said N individual ] and second antenna side edge children are 
connected, respectively. It is characterized by having connected the first equipment side edge child of 
the hybrid circuit of theN individual to said first power distribution unit throu^ said first phase 
shifter, respectively, and connecting the second equipment side edge child of the hybrid circuit of the 
N individual to said second power distribution unit ^ough said second phase shifter, respectively. 
Said antenna element can contain two or nK>re radiating elements, respectively. 
[0009] The first array antenna with which, as for the second of this invention, the antenna element of 
N individual (N is even number) was arranged in the direction of a vertical. It is arranged like, this first 
array antenna - almost ~ the second array antejona of the same configuration - 2 train next door ** ^* 
- Have two or more hybrid circuits of N individual, and this hybrid circuit conlaios the first and 
second antenna side edge children and firsts, and second equipment side edge children, respective^. It 
has the branching joint property which serves as a signal with which phase slufis differ 90 degrees 
mutually to the two antenna side edge child about one signal of the equq)ment side edge child. And the 
first N/2 phase shifter. It has the second N/2 phase shifter, and the first and the second power 
distribution unit which have N/2 terminal in an antenna side, respectively, and have one terminal in an 
equipment side. Two antenna elements which adjoin the horizontal direction of said first and the 
second array antenna are alike, respective^, and the first [ of the hybrid circuit of said N individual ] 
and second antenna side edge children are connected, respectively. While the first equ^ment side edge 
child is mutually combined about eveiy two concerning the antenna element which adjoins among the 
hybrid circuits of the N individual, it connects with said first power distribution unit through said first 
phase shifter. While the second equipment side edge child is mutually combined about every two 
pieces which adjoin among the hybrid circuits of the N individual, it is characterized by connecting '' 
vaih said second power distribution unit through said second phase shifter. 
[0010] The fiirst array antenna with which, as for the third of this invration, the antenna element of N 
mdividual (N is the multiple of 4) was arranged b the direction of a vertical. It is arranged Uke. this 
first array antenna - almost *- the second array antenna of the same configuration 2 train next door 
- Have two or more hybrid circuits of N individual, and this hybrid circuit contains the first and 
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second antenna side edge children and firsts, and second equipment side edge children, respectively. It 
has the branching joint property which serves as a signal with ^ch phase shafts differ 90 degrees 
mutually to the two antenna side edge child about one signal of the equipooent side edge child. And the 
first phase shifter. The second phase shifter, and the first and the second power distribution unit which 
have two or more terminals in an antenna side, respectively, and have one terminal in an equ^ment 
side. It has the third and fourth power distribution units which have two or more terminals in an 
antenna side, respectively, and have one terminal in an equipment side. Two antenna elements which 
adjoin the horizontal direction of said first and the second array antenna are alike, respectively, and the 
first [ of the hybrid circuit of said N individual j and second antenna side edge children are connected, 
respectively. About every two concerning the antenna element ^ch adjoins among the hybrid circiiits 
of the N individual The first equipment side edge child is connected to the antenna side edge child of 
said third power distribution unit, respectively. It is characterized by having connected the second 
equq>ment side edge child to the antenna side edge child of said fourth power distribution unit, 
respectively, ana connectmg eacn equipment side edge child of the third and fourth power distribution 
units to said first and second power distribution iinit through the first and the second phase shifts, 
respecth^ely. 
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OPERATION _^ 

[Funcdon] As shown in drawing 1 , arrange the antenna element of N indivi dual (ti is ev^ number) in 
the Jhecliuu uf a vmiical, and ii coui^ldWB as the flfS faffay Mtofaa. It toarigeS lik6. this fii^St krrky 
anteima - ahnost — the second array antenna of the same configuration - 2 train next door **** - It 
has two or more hybrid circuits of N individual, and a phase shift gives the branching joint property 
used as a signal including the first and second antenna side edge children and firsts, and second 
equipment side edge children different 90 degrees mutually to the two antenna side edge child about 
one signal of the equipment side edge child. Furthermore, it has the first phase shifter of N individual, 
the second phase shifter of N individual, and the first and the second power distribution unit that have 
the tominal of N individual in an antenna side, respectively, and have one terminal in an equipment 
side. Two antenna elements which adjoin the horizontal direction of the first and the second array 
antenna are alike, respectively, and the first [ of the hybrid circuit of N individual ] and second antenna 
side edge children are connected, respectively. The first equipment side edge child of the hybrid circuit 
of the N mdividual is connected to the first power distribution unit through the first phase shifter, 
respectively, and the second equipment side edge child of the hybrid drcuit of the N individual is 
connected to the second power distribution unit through the second phase shifter, respectively. 
[0012] By adjusting the phase shifter between the output terminals which are in the same hybrid circuit 
side with such a configuration, respectively, two separated beams can be formed in a horizontal plane, 
and the tilt angle within the vertical plane which became independent with this 2 beam can be given. 
Moreover, it becomes possible to subdivide one array antenna in two or more antenna dements, and 
to change a beam tilt angle according to an individual by this, therefore a zone configuration can be 
formed with a sufl5dent precision. Electric-wave use effectiveness becomes good by tins invention, 
and the carcuit capacity in mobile communication can be CTcpanded sharply. 
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EXAMPLE ' 

[Exaiq>le] Next, this invention exattple is CT^lained based on a drawing. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

fP r awlng 1 1 Drawifl|t shb Witig: thfe cl^oniigiu'ation of the first example ot this invention, and the radial 
voice of the main beam. 

[Drawing 2] The perspective view showing the stereo configuration of the first example of this 
invention. 

[Drawmp31 Drawmg showing the configuration of tbe second example of this invention, and the 
radial voice of the main beam 

IDrawing 41 Drav^g showing the configuration of the third example of this invention, and the radial 
voice of the mam beam. 

Prawing 5] Drawing showing the example of a configuration of the conventional beam tilt antenna, 
and the radial voice of the mtdn beam. 

(Drawing 6] Drawing showing the example of a configuration of two conventional beam antennas, 

[Drawing 71 Drawing showing the example of a configuration of the tilt antenna of two beams which 

combined the convmtional technique. 

Pescription of Notations] 

1 Antenna Element 

la Feeder 

lb Dipole antenna 

Ic Reflecting plate 

2. 1 2.2 Array antenna 

3 Feeder Way 

4 Hybrid Circuit 
5.1-5.3 Phase shifter 

10.1 6.1-6.5, 10.2 Power distribution unit 
7. 1-7.5 Input termmal 
8.1-8.5 Main beam 
9.1-9.10 Block array 

12.1 12.2 Antenna 
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Defects in the images include but are not limited to the items checked: 
f( BLACK BORDERS 

1^ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^ FADED TEXT OR DRAWING 

□ BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

yi COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS • 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ' 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 



